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the moderating role of social support?  
Abstract 
Purpose – This paper examines the possibility of an inverted U-shaped relationship between 
job demands and work engagement, and whether social support moderates this relationship.   
Design/methodology/approach – This study uses 307 technical and IT managers who 
responded to an online survey. Multiple regressions are employed to examine linear and 
curvilinear relationship among variables. 
Findings – Overall, results support the applicability of the quadratic effect of job demands on 
employee engagement. However, only supervisor support, not colleague support, moderated 
the relationship between job demands and work engagement.  
Originality/value – The study is the first to shed light on the quadratic effect of job demands 
on work engagement. The findings have noteworthy implications for managers to design 
optimal job demands that increase employee engagement. 
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1. Introduction 
To survive in a world of rapid economic change and globalization, companies 
increasingly see the need to engage their employees.  The recent focus of modern 
management is now on managing and engaging human capital to produce more output with 
less input
1
.  Nevertheless, there is a large discrepancy between practitioners’ interest in work 
engagement and the amount of academic research on these issues, research in the area of 
work engagement is needed. 
A number of studies provide empirical evidence of the positive outcome of work 
engagement.  For example, Salanova et al. (2005) concluded that work engagement predicted 
service climate, which in turn predicted employee performance and then customer loyalty 
among Spanish hospitality employees.  Similarly, Xanthopoulou (2009) found that job 
resources had positive effect on work engagement, which in turn predicted daily financial 
returns among fast-food employees. Hakanen et al. (2005) also indicated that work 
engagement was important among Finnish dentists, and job resources were a booster between 
job demands and job resources on work engagement.  Further, work engagement is a vital 
construct because it can have a spiral effect, i.e. initial individuals’ engagement predicts an 
increase in perceived job resources, which in its turn further increases individuals’ 
engagement (Schaufeli, Bakker, & Van Rhenen, 2009).    This current study has two aims: to 
understand relationships among specific job demands, job resources and work engagement 
among Australian IT professionals and to further investigate a potential curvilinear 
relationship between job demands and work engagement.  
2. Related literature 
                                                            
1
 This is illustrated by the best-selling book in 2004 (1989) and 808,000 hits of “employee engagement” as key words on Google.  
Furthermore, top consultancy firms (e.g. Deloitte, Gallop and Nelson) offer assessment tools of work engagement.  However, we have 
searched Psych Info and Psych Article databases with “work engagement” and “employee engagement” and found 81 articles and book 
chapters ranging from 1998 to 2008.  The number of empirical studies in work engagement has increased from the past (nine empirical 
studies in 2007 and 20 empirical studies in 2008). 
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2.1 The relationship between job demands and work engagement 
Work engagement is an indicator of intrinsic motivation at work and refers to a 
positive and fulfilling state of mind (Schaufeli, Bakker, & Salanova, 2006).  Engaged 
employees have obtained high levels of absorption, vigor and dedication. Absorption is 
characterized by being fully immersed and happily involved in one’s work. Vigor is 
characterized by a high level of energy and mental resilience while working. Dedication is 
characterized by a sense of significance, enthusiasm, inspiration, pride and challenge at work.  
Job demands refer to physical, psychological, social or organizational features of a job 
that require employees’ physical and/or psychological effort (Demerouti, Bakker, Nachreiner, 
& Schaufeli, 2001).  The current study employed technical and IT managers as survey 
respondents.  This occupational group often deals with cognitive demands rather than 
physical demands.  Therefore, the current study adopted questions that measured cognitive 
demands (see method section).   
The specific association between job demands and work engagement however is not 
yet clear. A number of studies have concluded that job demands have no effect on work 
engagement, but have a significant positive influence on psychological well-being, e.g. 
exhaustion (Bakker, Demerouti, & Dollard, 2008; Bakker, Demerouti, & Verbeke, 2004; 
Despoina Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2007), absenteeism (Bakker, 
Demerouti, & Schaufeli, 2003), burnout (Demerouti, et al., 2001), and depression (Hakanen, 
Schaufeli, & Ahola, 2008). However, some studies (e.g. Saija Mauno, Kinnunen, & 
Ruokolainen, 2007; Mauno, Pykko, & Hakanen, 2005) posited a linear relationship between 
job demands and work engagement; that is, the greater job demands an employee perceives, 
the more they are engaged in their work.  This could be explained by the recent meta-analysis 
study suggesting that the relationship between job demands and engagement depends on 
whether the demand is a challenge or a hindrance demand (Crawford, LePine, & Rich, 2010).  
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Employees perceive challenge demands, such as high level of responsibility, as an 
opportunity for personal growth or future gain.  On the other hand, employees recognize 
hindrance demands, such as role overload, as constraints that hinder goal achievement of 
effective performance (Nahrgang, Morgeson, & Hofmann, 2011).   
2.2 Curvilinear relationship between job demands and work engagement 
Although the previous research has not directly examined a curvilinear job demands-
work engagement relation, the possibility exists.  Job demands can be seen as job challenges 
where employees can use different skills, leading them to feel that their job has a substantial 
effect on others.  Therefore, high job demands may act as an intrinsic motivator leading 
individuals to engage with their job.  Nonetheless, high job demands may also turn into job 
stressors when the demands require high effort from individuals (Nahrgang, et al., 2011).  
Warr (1990) proposes the Vitamin Model, specifying that there are non-linear relationships 
between job characteristics and employee well-being. He explained that work characteristics 
can influence an individual’s well-being by applying the analogy of the human body’s 
response to vitamins.  Our health will suffer if there are insufficient vitamins, but when 
vitamin intake increases, our health will improve.  However, if the vitamin intake increases to 
an excessive amount, our health will decline.  Empirical studies confirm curvilinear 
relationships of job demands on depression, anxiety, emotional exhaustion and job 
satisfaction (see De Jonge & Schaufeli, 1998; Warr, 1990).  Although there is no current 
empirical study examining the curvilinear relationship between job demands and work 
engagement, the Vitamin Model analogy can be applied to the job demands and work 
engagement relationship. With low job demands (low stimulated work conditions such as the 
routine work or assembly line production), employees would not be very motivated and 
engaged at work (Karasek, 1979).  With an increase in job demands, employees will adjust 
their orientation to their job and become more engaged at work. However, when there are 
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excessive job demands, employees can feel fatigued and exhausted, and will not engage 
themselves at work. The current study aims to explore the possibility of this relationship for 
the first time.  Therefore, the first hypothesis is:  
 Hypothesis 1: There will be an inverted U-shaped relationship between job demands 
and work engagement 
2.3 The relationship between social support and work engagement 
Recent research has demonstrated positive associations between social support and 
work engagement (Bakker, 2005).  According to the Job Demands-Resources model (JD-R 
model; Demerouti, et al., 2001), social support is considered as a job resource which (1) can 
minimize the psychological impact of job demands, (2) are functional in achieving work 
goals, and (3) encourage personal growth, development, and learning (Schaufeli & Bakker, 
2004).  Empirical studies confirm that job resources buffer the impact of job demands on 
individuals’ psychological outcomes (e.g. Bakker, Demerouti, De Boer, & Schaufeli, 2003; 
Bakker, Demerouti, & Euwema, 2005).  In the occupational stress literature, social support 
interacts with stressors that affect the level of stress reaction experienced by employees (e.g. 
Viswesvaran, Sanchez, & Fisher, 1999).  The work situation can alter individuals’ 
perceptions and cognitions that are evoked by job demands (Kahn & Byosserie, 1992).  
Social support can be considered as a work situation variable that has a potential moderating 
effect against job demands (Van der Doef & Maes, 1999).  The current study proposes the 
following hypothesis based on the Job Demands-Resources framework and previous 
empirical studies as below: 
Hypothesis 2: Social support will moderate the relationship between job demands and 
work engagement such that employees who receive a high level of support will exhibit 
6 
 
greater levels of work engagement in response to intermediate job demands than those who 
receive low levels of support. 
3. Method 
3.1 Participants and procedures 
Study participants were recruited through a state-wide online research panel
2
. The 
study was approved by the university's institutional review board and all respondents 
provided informed consent before completing the online survey.  The survey link was sent 
out to each potential respondent and the online survey was opened for two weeks.  We 
screened respondents according to their work position, i.e. technical or IT managers.  If 
respondents did not currently work in this position, they were excluded from filling out the 
survey. Questionnaires were distributed online to 500 full-time technical and IT managers in 
Australia.  A majority of respondents came from the manufacturing sector (57%), finance and 
insurance (18%), communication (4%), government (3%), personal services (7%) and other 
sectors (11%).  There were 311 returned surveys, but only 307 responses were usable, 
yielding a response rate of approximately 61.4%
3
. One hundred and sixty two respondents 
(70%) were male, 70 respondents (30%) were female. Seven years of service was the mean 
organizational tenure, with a standard deviation of 6.8 years. On average, respondents’ age 
ranged between 29 to 69 years, with an average of 40. 
3.2 Measures 
Job demands. To measure cognitive work demands, we employed a nine item scale of 
job demands described by Wall et al. (1995). Originally, this scale has been developed to 
access job demands in advanced manufacturing.  However, many studies have employed this 
scale and demonstrated discriminant validity with a broad range of occupations (see Wall et 
                                                            
2 The online research panel is a group of pre-screened respondents who have expressed a willingness to 
participate in surveys. As a result, this study achieved a moderately high response rate. 
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al., 1995). This scale measures the level of individuals’ mentoring and problem solving at 
work. Example items included: Does your work need your undivided attention? and Do you 
have to solve problems which have no obvious correct answer?. Respondents answered on a 
5-point Likert-type scale from 1 = not at all to 5 = a great deal. Higher values represented 
greater job demands.  The internal reliability (Cronbach’s alpha) for this measure was .90). 
Social support. This scale measures the perceived availability of support for work 
related problems. We adopted eight items from Caplan et al.’s (1975) measure of social 
support, assessing separately the amount of perceived support received from immediate 
supervisor (supervisor support) and work colleagues (colleague support). An example item is: 
How much can each of these people be relied on to provide you with practical advice, 
information, or assistance when things get tough at work? Participants responded to each 
item on a 5-point Likert-type scale: 0 = do not have such a person, 1 = not at all, 2 = a little, 
3 = somewhat and 4 = very much.  Higher values represented greater perceived social 
support.  The internal reliability (Cronbach’s alpha) for this supervisor support was .93 and 
colleague support was .88. 
Work engagement. The Utrecht work engagement scale (short version, nine items) 
(Schaufeli et al., 2006) was included to measure participants’ level of absorption, dedication 
and vigor. The example items include I get carried away when I am working, My job inspires 
me and At my job I feel strong and vigorous. Participants responded on a 7-point Likert scale 
ranging from 0 = never to 6 = always. Higher values represented greater levels of work 
engagement.  The internal reliability (Cronbach’s alpha) for this measure was .93. 
4. Results 
4.1 Descriptive analysis 
The descriptive statistics for each measure and the bivariate correlations between the 
research measures are illustrated in Table 1. It can be seen that job demands and social 
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support were significantly correlated with work engagement. Age and position tenure 
demonstrated a positive relationship with job demands, that is the more senior employees are, 
the greater job demands they perceived. On the other hand, perceived social support has a 
negative relationship with the position tenure, that is the longer employees worked, the less 
they perceived social support. 
---------------------------------------------- 
Insert Table 1 about here 
---------------------------------------------- 
 
To examine the relationship between job demands, social support and work 
engagement, the research measures were entered into five hierarchical multiple regression 
analyses. The differences of age, gender and organizational tenure were found to have an 
effect on job demands (Pelfrene et al., 2001).   Therefore, to control the possible confounding 
effects, the demographic variables (age, gender, and tenure) were entered at step one.  To test 
the main effect of predictors on criterion variables after controlling the influence of 
confounding variables, job demands were entered at step two and social support (supervisor 
and colleagues seperately) was entered at step three.  To determine the nonlinear relationship 
between job demands and work engagement, the quadratic terms were entered at step four 
(the quadratic terms were calculated by squaring the appropriate continuous variable 
suggested by Aiken and West (1991).  Finally, the relevant interaction terms were entered at 
step five.  The interaction terms were entered after the quadratic terms in order to remove the 
possibility of a subsequent significant interaction effect that can fraud the significant 
curvilinear relationship.     
After the inclusion of demographic information, job demands and social support 
accounted for a substantial proportion of additional variance on work engagement (Table 2).   
The regression equations for the main effect explained 24% of the variance in work 
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engagement (F (9,302) = 10.10, p < .001).  Job demands (β = .22), supervisor support (β = 
.33) and colleague support (β = .19) have a significant main effect on work engagement. 
The block of quadratic terms entered at step three explained that job demands had a 
curvilinear relationship, inverted U-shape with work engagement (β = -.94, ΔR2 = .02, p < 
.01).  The regression equations for the curvilinear effect explained 17% of the variance in 
work engagement (F (7,302) = 8.90, p < .001).   
The coefficient associated with the quadratic job demands and supervisor support was 
statistically significant (β = .52).  However, the quadratic job demands and colleague support 
was statistically non significant (β = -.21, ns), thus hypothesis 2 that the social support would 
moderate the inverted U-Shaped relation between job demands and work engagement was 
only partial supported. 
 
---------------------------------------------- 
 
Insert Table 2 about here 
 
---------------------------------------------- 
 
5. Discussion 
This study examines the possibility of an inverted U-shaped relationship between job 
demands and work engagement, and whether social support moderates this relationship. 
Overall, results support the applicability of the quadratic effect of job demands on employee 
engagement (Hypothesis 1). However the moderated hypothesis is partially not supported 
(Hypothesis 2).  The current study demonstrates that supervisor support, but not colleague 
support, moderates the relationship between job demands and work engagement. This can be 
explained: although both supports are related to job demands and work engagement 
(significant correlation coefficients), supervisor support plays a significant role over 
colleague support within IT professions.  It can be a case that perceived supervisor support is 
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often associated with perceived organizational support, as in Eisenberger’s (2002) study.  
Therefore, individuals may perceive a greater effect of supervisor support than colleague 
support in relation to their jobs.  Further replication of this study is recommended since the 
studies of social support have been equivocal with regard to the moderating hypothesis.  For 
example, non significant interaction between job demands and social support is also not 
observed during the foundation research of the previous work engagement study (Demerouti 
et al., 2001). Schaufeli and Bakker (2004) examines the impact of demands and support (as 
job resources) on employee engagement. However, these authors do not explicitly test for 
demands and support interactions.  
Traditionally, we conceptualize job demands as a stressor having negative influences 
on outcomes (e.g. Demerouti, et al., 2001). For example, employees with high work demands 
will become physically and mentally exhausted within their jobs and disengage from their 
work. However the significant quadratic relationship between job demands and work 
engagement produced by the current research makes some sense in terms of ensuring that 
work is demanding enough to engage workers. Employees with undemanding work levels are 
likely to be bored and disengaged. 
As with any research, this study has some limitations. The study included employees 
from the IT sector only and it is not clear that the results generalize to other populations. 
Future research may replicate this study across different industry settings. Furthermore, the 
job demands scale that was employed was the general job demands measures. Future research 
can develop a specific demand questions such as work-related technology demands. The 
current study aimed to examine if social support moderated job demands and work 
engagement. Future research might attempt to investigate other potential moderators such as 
work autonomy. Another limitation is the cross-sectional design.  Although this design is 
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good to obtain data on attitude and behavior, it is recommended to employ the repeated cross-
sectional sampling as well as longitudinal study for future research (Levin, 2006). 
6. Implications 
The current study somewhat extends the current Job Demand and Resource framework.  
A managerial implication of the pattern of findings is that job assignment should require 
optimal demands from employees.  Too many or too few demands can lower individuals’ 
work motivation, which, in turn, can lower their work engagement.  Including employees as a 
part of job design can assist the HR managers to customize and monitor the level of task 
requirement at the optimal level for each individual. To increase individuals’ thresholds of 
job demands, organizations should provide relevant support as a coping tool for high 
demands and positive outcome (e.g. maintaining high motivation, work engagement or job 
satisfaction).   
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Table 1: Intercorrelations and descriptive statistics (N = 307) 
 
 1 2 3 4 5 6 7 M SD 
          
1. Work engagement (.90) .19
**
  .37
**
   .22
*
  .14
**
  .06  .09 4.16 1.34 
2. Job demands  (.93) -.18
**
  -.24
**
  .13
*
  .13
*
 -.18
**
 3.42 0.82 
3. Supervisor support   (.93)   .20
**
  .16
**
  .18
**
  .07 3.58 0.99 
4. Colleague support     (.88)  .10  .08 -.03 4.54 1.70 
5. Age         -  .47
**
 -.04 40.81 11.60 
6.Organizational tenure         - -.05 7.45 7.55 
7. Gender         - - - 
Note: ***p < .001, **p <.01; *p < .05.  Alpha coefficients are depicted in parentheses along 
the diagonal.  Gender dummy coded 0 = male, 1 = female.   
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Table 2: Hierarchical regression analyses predicting work engagement (N = 307) 
 
 Work engagement  
Step 1 2 3 4 5 
Age  .23
***
  .21
** 
 
  .19
**
   .18
**
    .16
*
 
Gender  .09
 
 .13
*
   .12
*
   .13
*
    .10
*
 
Organizational tenure  -.16
**
 -.18
*
  -.18
**
  -.18
*
 - .21
***
 
Job demands    .22
***
  -.12   .84
*
    .87
*
 
Supervisor support (SS)      .33
**
   .29
*
    .27
*
 
Colleague support (CS)      .19
**
   .20
***
    .26
*
 
Job demands
2 
(Quadratic)    -.94
**
 -1.25
*
 
Job demands
2 
x SS          .52
***
 
Job demands
2 
x CS       -.21 
R
2 
0.05
**
 0.10
***
 0.15
***
 0.17
**
 0.24
***
 
ΔR2 0.05** 0.05*** 0.05*** 0.02** 0.07*** 
Note: ***p < .001, **p <.01; *p < .05.  The coefficients reported are standardized regression 
weight.  Significance of ΔR2 tested with partial F-tests in regression equations. 
 
 
